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(54) FOREIGN MATERIAL REMOVAL DEVICE AND ITS METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a foreign material 
removal device and its method which can reliably remove the 
foreign material clogging a pipe, even in a narrow piping. 
SOLUTION: A cutting too! 12 is secured at the tip part of a 
supporting arm 11, which is freely bendable, a protection 
cover 13 is secured at the outer circumference part of the 
cutting tool 12, and a bearing 14 for centering is fit at the 
outer circumference part of the protection cover 13. A power 
drill 1 5 is connected to the base end part of the supporting 
arm 1 1 to constitute the unit. A protection tube 16 is 
inserted into a heat transfer pipe P, and the cutting tool 1 2 is 
inserted into the protection tube 16. The cutting tool 12 is 
rotated by the power drill 15 through the supporting arm 1 1, 
and the foreign material is cut and removed by pressing the 
cutting tool 1 2 onto the foreign material E. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Cfaim(s)] 

[Claim 1]A tailing device comprising: 

It can be crooked freely and is a suspension arm which a tip part can insert from an opening and 
detach freely in piping. 

A removal tool from which a foreign matter with which a tip part of this suspension arm was 
equipped, and which stopped in said piping is removed. 

A centering mechanism which carries out centering of this removal tool within said piping. 

A protective tubing which can be inserted between said piping, said suspension arm, and said removal 

tool. 

[Claim 2]He is the byte for cutting who said removal tool was fixed to a tip part of a torque wire as 
said suspension arm, and was supported by said centering mechanism in the tailing device according 
to claim 1 enabling free rotation, A tailing device, wherein a rotational driving means is connected 
with a base end of said torque wire. 

[Glaim 3]A tailing device, wherein a peripheral side of said byte for cutting is equipped with a 
protective cover which makes ring form in the tailing device according to claim 2. 
[Claim 4]It is the discharge electrode in which said removal tool was fixed to a tip part of said 
suspension arm in the tailing device according to claim 1, A discharge power supply installed in the 
exterior of said piping is connected with this discharge electrode via a cable cabled by an insulating 
state into said suspension arm, and. A tailing device, wherein it is connected with said foreign matter 
via this piping and a working liquid supply route which supplies working liquid between said discharge 
electrode and said foreign matter is provided in said suspension arm. 

[Claim 5]A tailing device, wherein the column of two or more centering members which make a 
globular form mostly in insulating heat-shrinkable tubing of predetermined length is carried out with a 
prescribed interval and said suspension arm is constituted in the tailing device according to claim 4. 
[Claim 6]A tailing device comprising: 

A takingHn opening which incorporates into a tip part a funis foreign matter which stopped in piping is 
formed, and it is a support cylinder which can be freely inserted and detached in piping from an 
opening. 

A disk cutter which can cut said funis foreign matter which was supported by tip part of this support 
cylinder, enabling free diameter direction rocking, and stopped in said piping, 

A cutter support means movable in a position which evacuated this disc cutter from said funis foreign 
matter incorporated in said suspension arm, and a position to press. 
A rotational driving means turning around said disc cutter, 

[Claim 7]The tailing device comprising according to claim 6: 

A support block which said cutter support means is supported, enabling free diameter direction 
movement to a tip part of said support cylinder, and supports the axis of rotation of said disc cutter 
enabling free rotation. 

A restriction means which restrains said disc cutter to said retreating position via this support block. 
An energizing means which energizes said disc cutter to said pressed position via said support block 

[Claim 8]It is a lock pin which said restriction means is inserted from the base end side of said 



support cylinder, and a tip part penetrates said support block in the tailing device according to claim 
7, and stops to a locking groove of said support cylinder, A tailing device, wherein said energizing 
means is the tension spring stretched between a base end of said support cylinder, and said support 
block 

[Claim 9]It is the tailing method of removing a foreign matter which stopped in piping for which a tip 
part curved, First, a wire rope of said foreign matter is incorporated from a taking-in opening by 
inserting a support cylinder in a straight part of said piping, It cuts by rotating a disc cutter, moving 
to a pressed position from a retreating position, and making said wire rope contact, Collect cut this 
wire ropes through inside of said support cylinder, and said support cylinder is extracted from said 
piping, Next, a tailing method inserting a suspension arm which can be crooked freely to this bend, 
driving a removal too! with which a tip part was equipped, and removing said foreign matter after 
inserting a protective tubing to a bend of said piping. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the tailing device and method of removing the foreign 

matter which stopped in piping which has a straight part and a bend 

[0002] 

[Description of the Prior Art]For example, in the housing provided in the inside, a heat exchanger 
allocates many heat exchanger tubes meanderingly so that the shape of U type may be made, it 
connects them with a lower entrance collection pipe, and it is connected with an upside exit 
collection pipe. 

On the other hand, form an inlet pipe in the upper part and it is open for free passage in housing, and 
an outlet pipe is formed in an upper side wall, and it connects with intermediate space and is 
constituted, 

[0003]Therefore, if cooling water is supplied to many heat exchanger tubes in housing from an 
entrance collection pipe while supplying high temperature air in housing from an inlet pipe, heat 
exchange will be performed because high temperature air descends the inside of housing and cooling 
water goes up. And while cooling air is reversed from the housing lower part to the upper part, 
intermediate space is gone up and it is discharged from an outlet pipe, cooling water is discharged 
from an exit collection pipe. 

[0004]It is in such a heat exchanger, and to a heat exchanger tube, from the end of the periodical 
heat exchanger tube which is carrying out and makes the shape of U type, an inspecting probe is 
inserted and the ECT inspection is inspected. 
[0005] 

[Problem(s) to be Solved by the Invention]When inserting an inspecting probe from an end to the 
heat exchanger tube of a heat exchanger and conducting an ECT inspection, this inspecting probe 
may stop by the way, getting blocked and separating in the bend of a heat exchanger tube. In this 
case, conventionally, the inspecting probe which inserted the jig for tailing and was got blocked from 
the end of the opposite hand of a heat exchanger tube is extruded, and it is coped with by 
However, when an inspecting probe is got blocked with high binding force in the bend of a heat 
exchanger tube, even if it uses the jig for tailing, this cannot be removed, but there is a problem that 
the number of the heat exchanger tube which can be used will decrease and heat exchanging 
efficiency will falL 

[0006]This invention solves such a problem. Even if the purpose is narrow piping, it is providing the 
tailing device and method which certainly enabled removal of the foreign matter got blocked in the 
inside. 

[0007] 

[Means for Solving the Problem]This invention is characterized by a tailing device of an invention of 
claim 1 comprising the following, in order to attain the above-mentioned purpose. 
It can be crooked freely and is a suspension arm which a tip part can insert from an opening and 
detach freely in piping. 

A removal tool from which a foreign matter with which a tip part of this suspension arm was 
equipped, and which stopped in said piping is removed. 



A centering mechanism which carries out centering of this removal tool within said piping. 

A protective tubing which can be inserted between said piping, said suspension arm, and said removal 

tool 

[0008]He is the byte for cutting who said removal too! was fixed to a tip part of a torque wire as said 
suspension arm, and was supported by said centering mechanism in a tailing device of an invention of 
claim 2 enabling free rotation, It is characterized by connecting a rotational driving means with a base 
end of said torque wire. 

[0009]In a tailing device of an invention of claim 3, it is characterized by equipping a peripheral side of 
said byte for cutting with a protective cover which makes ring form. 

[0010]ln a tailing device of an invention of claim 4, said removal tool is the discharge electrode fixed 
to a tip part of said suspension arm, A discharge power supply installed in the exterior of said piping 
is connected with this discharge electrode via a cable cabled by an insulating state into said 
suspension arm, and. It is connected with said foreign matter via this piping, and is characterized by 
providing a working liquid supply route which supplies working liquid between said discharge electrode 
and said foreign matter in said suspension arm. 

[001 1]In a tailing device of an invention of claim 5, said suspension arm is characterized by carrying 
out the column of two or more centering members which make a globular form mostly, and 
constituting them with a prescribed interval, in insulating heat-shrinkable tubing of predetermined 
length. 

[0012]C!aim 6 this invention is characterized by a tailing device of an invention comprising the 
following. 

A takingHn opening which incorporates into a tip part a funis foreign matter which stopped in piping is 
formed, and it is a support cylinder which can be freely inserted and detached in piping from an 
opening. 

A disk cutter which can cut said funis foreign matter which was supported by tip part of this support 
cylinder, enabling free diameter direction rocking, and stopped in said piping. 

A cutter support means movable in a position which evacuated this disc cutter from said funis foreign 
matter incorporated in said suspension arm, and a position to press. 
A rotational driving means turning around said disc cutter. 

[0013]In a tailing device of an invention of claim 7, said cutter support means, A support block which 
it is supported, enabling free diameter direction movement to a tip part of said support cylinder, and 
supports the axis of rotation of said disc cutter enabling free rotation, It is characterized by having a 
restriction means which restrains said disc cutter to said retreating position via this support block, 
and an energizing means which energizes said disc cutter to said pressed position via said support 
block, 

[0014]It is a lock pin which said restriction means is inserted from the base end side of said support 
cylinder, and a tip part penetrates said support block in a tailing device of an invention of claim 8, and 
stops to a locking groove of said support cylinder, It is characterized by said energizing means being 
the tension spring stretched between a base end of said support cylinder, and said support block. 
[001 5]A tailing device of an invention of claim 9 is the tailing method of removing a foreign matter 
which stopped in piping for which a tip part curved, First, a wire rope of said foreign matter is 
incorporated from a taking-in opening by inserting a support cylinder in a straight part of said piping, 
It cuts by rotating a disc cutter, moving to a pressed position from a retreating position, and making 
said wire rope contact, Collect cut this wire ropes through inside of said support cylinder, and said 
support cylinder is extracted from said piping, Next, after inserting a protective tubing to a bend of 
said piping, a suspension arm which can be crooked freely is inserted to this bend, a removal tool with 
which a tip part was equipped is driven, and said foreign matter is removed. 
[0016] 

[Embodiment of the Inventton]Hereafter, an embodiment of the invention is described in detail based 
on a drawing. 

[0017]The section of the tailing device concerning a 1st embodiment of this invention is shown in 
drawing 1 . 

[0018]The tailing device of this embodiment is used, when removing the foreign matters (remains 



inspecting probe etc.) E which stopped in the heat exchanger tube P used for a heat exchanger as 
shown in drawing 1 for example. And the heat exchanger tube P makes the shape of U type, and has 
straight part P^ and bend P 2 - 

[0019]On the other hand, in the tailing device, the suspension arm 11 can be crooked freely, and it is 
a torque wire which has predetermined length, and the byte 1 2 for cutting as a removal tool who 
removes the foreign matter E which stopped in the heat exchanger tube P is being fixed to the tip 
part by welding etc. The cut part 12b spherical to the tip part of the fitting part 12a with this 
cyiindrica! byte 12 for cutting is formed in one, and the cutting part projected in the shape of X is 
formed in the surface of this cut part 12b, 

[0020]The metal protective covers 13 which make ring form to the fitting part 12a of this byte 12 for 
cutting, and are located in the peripheral side of the cut part 12b are being fixed. And it is equipped 
with the bearing 14 as a centering mechanism which carries out centering, supporting the byte 12 for 
cutting within the heat exchanger tube P to the peripheral part of this protective cover 13 enabling 
free rotation. The electric drill 15 as a rotational driving means is connected with the base end of the 
suspension arm (torque wire) 11, and it is pivotable in the byte 12 for cutting via the suspension arm 
11 by this electric drill 15. 

[0021]The protective tubing 16 made from Teflon (registered trademark) can be inserted in the inner 
skin of the heat exchanger tube P from an open endThat is, damage to the heat exchanger tube P 
under tailing work can be prevented because this protective tubing 16 infixes between the heat 
exchanger tube P, and the suspension arm 11, the byte 12 for cutting and the protective cover 13, 
[0022]Here, the work which removes the foreign matters E, such as a remains inspecting probe got 
blocked in bend P 2 of the heat exchanger tube P which makes the shape of U type with the tailing 

device of this embodiment constituted in this way, is explained. 

[0023]First t the protective tubing 16 is inserted from the open end of the heat exchanger tube P to 
the position of the foreign matter E got blocked in bend P% through straight part P r Next, the 

suspension arm 11 is inserted into the protective tubing 16 with the byte 12 for cutting, the 
suspension arm 11 is moved, and it pushes in to this side of the foreign matter E, At this time, the 
suspension arm 11 will move being crooked according to bend P 2 , cannot do damage to the inner 

surface of the heat exchanger tube P, and can push it in smoothly to a position because the bearing 
14 is guided to the inner surface of the protective tubing 16 and moves. 

[0024]And where the foreign matter E is contacted, the electric drill 15 is driven, the byte 12 for 
cutting is rotated with a prescribed speed via the suspension arm 11, and it presses on the foreign 
matter E by pushing in the byte 12 for cutting further by the suspension arm 11, and the byte 12 for 
cutting cuts the foreign matter E by the cut part 12b, and removes. Since centering is carried out to 
the bearing 14 and the protective cover 13 is in a peripheral side, even if the cut part 12b tends to 
rock to a diameter direction with torque, cutting force power, etc. of the byte 12 for cutting at this 
time, Neither the protective tubing 16 nor the heat exchanger tube P is contacted, and damage is not 
done to the inner surface of this heat exchanger tube P. Although it moves forward in connection 
with the byte 12 for cutting cutting the foreign matter E, it is desirable to stuff the protective tubing 
16 into the heat exchanger tube P further with advance of this byte 12 for cutting, and to protect 
this heat exchanger tube P. 

[0025]By cutting by such a byte 12 for cutting, if the foreign matter E got blocked in the heat 
exchanger tube P finishes cutting, via the suspension arm 1 1, the byte 12 for cutting is drawn out 
from the protective tubing 16 (heat exchanger tube P), and this protective tubing 16 will also be 
continuously drawn out from the heat exchanger tube P, And the residue of the foreign matter E 
which was able to cut neither cut powder nor the byte 12 for cutting is extruded and removed by 
inserting the jig which is not illustrated into the heat exchanger tube P. 

[0026]Thus, if it is in the tailing device of this embodiment, The byte 12 for cutting is fixed to the tip 
part of the suspension arm (torque wire) 11 which can be crooked freely, While the protective cover 
13 is fixed to the peripheral side of this byte 12 for cutting and the peripheral part of this protective 
cover 13 is equipped with the bearing 14 for centering, the electric drill 15 is connected with the base 
end of the suspension arm 11, and the device is constituted. And after inserting the protective tubing 
16 into the heat exchanger tube P, where it inserted the suspension arm 11 into this protective 
tubing 16 with the byte 12 for cutting, it drove the electric drill 15 and the byte 12 for cutting is 



rotated via the suspension arm 11, Cutting remova! of this foreign matter E is carried out by pressing 
this byte 12 for cutting on the foreign matter E. 

[0027]Therefore, since the foreign matter E got blocked in bend P 2 of the heat exchanger tube P can 

be removed easily and centering of the byte 12 for cutting is carried out to the bearing 14 in this 
case, a rotational variation is controlled and the foreign matter E can be cut properly. Since the 
protective cover 13 is in the peripheral side of the byte 12 for cutting, the byte 12 for cutting can 
contact neither the protective tubing 16 nor the heat exchanger tube P during work, and damage can 
be prevented. Since the protective tubing 16 is inserted in the heat exchanger tube P before work, 
the heat exchanger tube P will be protected by the protective tubing 16 by various kinds of work, and 
can prevent damage. 

[0028]In an above-mentioned embodiment, although the byte 12 for cutting as a removal tool was 
made spherical, it is not limited to this shape, and the projection edge of spiral shape is formed in the 
peripheral face of a spherical shape, or it is good also considering the byte for cutting itself as tip 
sharp shape, elliptical, rectangular shape, crevice shape, etc. 

[0029]The section of the tailing device concerning a 2nd embodiment of this invention is shown in 
drawing 2. The explanation which gives the same numerals to the member which has the same 
function as what was explained by the embodiment mentioned above, and overlaps is omitted. 
[0030]As shown in drawing 2, in the tailing device of this embodiment the suspension arm 21, It 
comprises the straight-line arm 22 corresponding to straight part P 1 of the heat exchanger tube P, 
and the curve arm 23 corresponding to bend P 2 , and the tip part of this curve arm 23 is equipped 
with the discharge electrode 30 as a removal tool. 

[0031]the interconnecting tube 25 of copper [ hanger tubes / 24 / in which this straight-line arm 22 
is copper / two or more ] — predetermined length — at least, it is connected for a long time, and the 
copper substrates 26 are fixed and constituted from straight part P 1 of the heat exchanger tube P by 
the tip part. On the other hand, in the insulating heat contraction Teflon tube 27 of predetermined 
length, the column of two or more centering members 28 which make a globular form mostly is 
carried out with a prescribed interval, and the curve arm 23 comprises products made from non- 
electrical conduction material, such as nylon. And the base end (insulating heat contraction Teflon 
tube 27) of the curve arm 23 is fitted in and connected with the hanger tube 24 of the straight-line 
arm 22, The electrode cover 29 made from non-electrical conduction material in which centering is 
possible is attached to a tip part, This electrode cover 29 is equipped with the discharge electrode 
30, each centering member 28 is penetrated in the insulating heat contraction Teflon tube 27, the 
torque wire 31 as a cable is cabled, one end is connected to the substrate 26 and the other end is 
connected to the discharge electrode 30, respectively. 

[0032]On the other hand, the linear slider 32 is connected with the base end of the straight-line arm 
22, The motor controller 33 and the control device 34 are connected to this linear slider 32, the 
control device 34 can carry out drive controlling of the linear slider 32 via the motor controller 33, 
and the suspension arm 21 can be inserted and detached to the heat exchanger tube P. The 
discharge power supply 35 is installed in the exterior of the heat exchanger tube P, and it is 
connected to the control device 34. And the anode of this discharge power supply 35 is connected to 
the hanger tube 24 of the suspension arm 21 via the cable 36, and the negative electrode is 
connected to the heat exchanger tube P via the cable 37. 

[0033]In the straight-line arm 22, the water supply hose 38 as a working liquid supply route is 
allocated, While connecting with the water supplying source which an end part penetrates the hanger 
tube 24, and is not extended and illustrated outside, the other end is connected in the insulating heat 
contraction Teflon tube 27 of the curve arm 23, and can supply water between the discharge 
electrode 30 and the foreign matter E. 

[0034]If it is in the tailing device of this embodiment constituted in this way, the protective tubing 16 
is first inserted to the position of the foreign matter E into the heat exchanger tube P. Next, the 
suspension arm 21 is inserted into the protective tubing 1 6 with the discharge electrode 30 by the 
linear slider 32, the suspension arm 21 is moved, and it pushes in to this side of the foreign matter E. 
By being guided with each centering member 28 and the electrode cover 29 of the curve arm 23, and 
moving at this time. The curve arm 23 will move being crooked according to bend P 2 , cannot do 

damage to the inner surface of the heat exchanger tube P T and can push it in smoothly to a position. 



[0035]Ancl after the discharge electrode 30 has approached to prescribed distance to the foreign 
matter E, Water is supplied between the discharge electrode 30 and the foreign matter E through the 
insulating heat contraction Teflon tube 27 from the water supply hose 38, and the foreign matter E is 
cut and removed by energizing to the discharge electrode 30 according to the discharge power supply 
35, and generating discharge by a spark to the metal foreign matters E. Since centering of the 
discharge electrode 30 is carried out to the electrode cover 29 at this time, neither the protective 
tubing 16 nor the heat exchanger tube P is contacted, and damage is not done to the inner surface of 
this heat exchanger tube P. Although the byte 12 for cutting moves forward in connection with 
removing the foreign matter E, with advance of this discharge electrode 30 r he stuffs the protective 
tubing 16 into the heat exchanger tube P further, and protects it. 

[0036]By the removing operation by such a discharge electrode 30, if the foreign matter E got 
blocked in the heat exchanger tube P finishes removing, this protective tubing 16 will also draw out 
and draw [ protective tubing / 16 (heat exchanger tube P) ] out the discharge electrode 30 from the 
heat exchanger tube P continuously via the suspension arm 21. And the residue of the foreign matter 
E which was able to cut neither cut powder nor the byte 12 for cutting is extruded and removed by 
inserting the jig which is not illustrated into the heat exchanger tube P. 

[0037]Thus, if it is in the tailing device of this embodiment, the suspension arm 21 is constituted from 
the straight-line arm 22 and the curve arm 23, the discharge electrode 30 is fixed to a tip part, and 
the device is constituted. And after inserting the protective tubing 16 into the heat exchanger tube P, 
the suspension arm 21 is inserted into this protective tubing 16 with the discharge electrode 30, and 
cutting removal of this metal foreign matter E is carried out by generating discharge by a spark from 
the discharge electrode 30 to the foreign matter E according to the discharge power supply 35. 
[0038]Therefore, since the foreign matter E got blocked in bend P 2 of the heat exchanger tube P can 

be removed easily, centering of the discharge electrode 30 is carried out to the electrode cover 29 in 
this case and the curve arm 23 is insulated, the metal foreign matters E can be cut properly. Since 
the protective tubing 16 is inserted in the heat exchanger tube P before work, the heat exchanger 
tube P will be protected by the protective tubing 16 by various kinds of work, and can prevent 
damage. 

[0039]The partial notch plane view of a tailing device is shown in the vertical section of the tailing 
device applied to a 3rd embodiment of this invention at drawin g 3, and drawing 4. 
[0040]The tailing device of this embodiment is used when cutting the wire W, in order the foreign 
matters E, such as a remains inspecting probe which has the wire W for pushing (funis foreign 
matter), are stuck for the heat exchanger tube P and to remove this foreign matter E, as shown in 
drayyins 3 and drawing 4. 

[0041]That is, the support cylinder 41 makes the cylindrical shape which can be inserted and 
detached in the heat exchanger tube P t and the taking-in opening 42 which incorporates into a tip 
part the wire W got blocked in the heat insulation pipe P is formed. The breakthrough 43 is formed in 
anterior part at this support cylinder 41, and the support block 44 is supported by this breakthrough 
43, enabling free movement to a diameter direction (it is a sliding direction at drawin g 1). And the axis 
of rotation 46 of the disk cutter 45 from which the wire W can be cut is supported by this support 
block 44, enabling free rotation. While the 1st guide cylinder 47 is fixed to the base end of the support 
cylinder 41, The 2nd guide cylinder 48 is fixed to the rear of the support block 44, each guide 
cylinders 47 and 48 are connected with the connection cylinder 49, enabling free rocking, the torque 
wire 50 is inserted in the inside, enabling free rotation, and the tip part of the torque wire 50 is joined 
with the axis of rotation 46 of the disc cutter 45. 

[0042]The stop block 51 which adjoins the breakthrough 43 of the support cylinder 41 at the front 
side of the support block 44, and makes a gate type ranging over the axis of rotation 46 is fixed, and 
the locking groove 52 is formed in the rear upper bed. And the disc cutter 45 can be restrained to a 
retreating position via the support block 44 by the lock pin 53 as a restriction means having been 
supported by the upper part of the support cylinder 41 along with the longitudinal direction, enabling 
free axial movement, and the tip part having penetrated the support block 44, and having stopped to 
the locking groove 52. 

[0043]On the other hand along with a longitudinal direction, the two tension spring 54 as an 
energizing means is allocated by the lower part of the support cylinder 41, The base end is energizing 
the disc cutter 45 caudad via this support block 44 because stop to the locking piece 56 of the 



support member 55 connected with the support cylinder 41, and a tip part is crooked almost right- 
angled and stops to the support block 44, Therefore, if the restraint of the support block 44 by the 
lock pin 53 is canceled, the disc cutter 45 can be moved to the position which presses the wire W via 
the support block 44. 

[0044]** by which the cutter support means which makes the disc cutter 45 movable to a retreating 
position and a pressed position wiSI be constituted from the support block 44, the lock pin 53, the 
tension spring 54, etc, here. And the base end of the torque wire 50 where the tip part was joined 
with the disc cutter 45 extends out of the support cylinder 41, and is connected with the electric drill 
57 as a rotational driving means, 

[0045]If it is in the tailing device of this embodiment constituted in this way, in the heat exchanger 
tube P, the support cylinder 41 is inserted, it pushes in to near the foreign matter E, and the wire W 
is incorporated from the takingHn opening 42, Since the tip part of the iock pin 53 penetrated the 
support block 44 and has stopped to the locking groove 52 at this time T the disc cutter 45 is 
restrained by the retreating position with the support block 44, and the lower part of the support 
cylinder 41 is a space part, and can incorporate the wire W into an inside easily. And where the wire 
W is incorporated in the support cylinder 41, the electric drill 57 is driven, and the disc cutter 45 is 
rotated with a prescribed speed via the torque wire 50, then the lock pin 53 is drawn out, and a stop 
with the locking groove 52 is canceled. Then, the disc cutter 45 which rotates with the support block 
44 moves to the position which presses the wire W according to the energizing force of the tension 
spring 54, and the wire W is cut from the foreign matter E by the disc cutter 45. 
[0046]If the wire W is cut from the foreign matter E got blocked in the heat exchanger tube P by 
such disk cutter 45, the wires W which remained in the support cylinder 41 will be collected, and the 
support cylinder 41 is drawn out from the heat exchanger tube P. Then, the foreign matter E which 
remained in the heat exchanger tube P using the tailing device explained by a 1st and 1st 
embodiment mentioned above is removed. 

[0047]Thus, if it is in the tailing device of this embodiment, Diameter direction rocking of the disc 
cutter 45 is free via the support block 44 to the anterior part of the support cylinder 41 in which the 
takingHn opening 42 of the wire W was formed in the tip part, By and the thing which it supports 
enabling free rotation, and the lock pin 53 penetrates the support block 44, and is stopped to the 
locking groove 52. The restraint of the disc cutter 45 in the position evacuated from the wire W is 
enabled, and it is supposed by this restraint being canceled that it is movable in the position in which 
the disc cutter 45 presses the wire W with the tension spring 54. And after inserting the support 
cylinder 41 into the heat exchanger tube P, the disc cutter 45 is rotated with the electric drill 57, and 
this disc cutter 45 can cut the wire W from the foreign matter E by moving the disc cutter 45 in a 
retreating position to the position which presses the wire W. 

[0048]Therefore, since cutting removal of the wire W which extended from the foreign matter E got 
blocked in bend P 2 of the heat exchanger tube P can be carried out easily and the wire W by the disc 

cutter 45 is cut within the support cylinder 41 in this case, damage to the heat exchanger tube P can 
be prevented. And by what the rotating disc cutter 45 is moved to a diameter direction within the 
support cylinder 41, and the wire W cut, even if it is the super-thin heat exchanger tube P, cutting 
removal of the wire W which remained inside can be carried out 

[0049]Aithough the disc cutter 45 is restrained to a retreating position with the support block 44 with 
the lock pin 53 and it was made to make the wire W press the disc cutter 45 according to the 
energizing force of the tension spring 54 at an above-mentioned embodiment because a restraint 
cancels, A cutter support means and a support block, a restriction means, and an energizing means 
are not limited to these composition. 

[0050]For example, flat spring may be applied as an energizing means, or it may be made to move the 
disc cutter 45 to a pressed position with the support block 44 by a wedging action as an energizing 
means contrary to an above-mentioned embodiment, using tension spring as a restriction means. It 
may be made to support the support block 44 or the disc cutter 45 using a fluid cylinder, enabling 
free movement to a retreating position and a pressed position. 
[0051] 

[Effect of the Invention]As mentioned above, as it explained in detail in the embodiment, according to 
the tailing device of an invention of claim 1, Establish the removal tool by which it can be crooked 
freely and a tip part removes the foreign matter which stopped in piping from an opening to the tip 



part of the suspension arm which can be freely inserted and detached in piping, and the centering 
mechanism which carries out centering of this removal tool within piping, and. Since the protective 
tubing which can be inserted between piping, a suspension arm, and a removal too! was provided, 
Since the foreign matter got blocked in the inside can be removed certainly and the removal tool is 
supported by the centering mechanism in this case, even if it is narrow piping, Since a rotational 
variation is controlled, and a foreign matter can be cut properly and a protective tubing is inserted 
into piping before work, damage to piping by contact of various instruments can be prevented. 
[0052] According to the tailing device of an invention of claim 2, it is considered as the byte for 
cutting who the removal tool was fixed to the tip part of the torque wire as a suspension arm, and 
was supported by the centering mechanism enabling free rotation, Since the rotational driving means 
was connected with the base end of the torque wire, the foreign matter certainly got blocked with 
easy composition in the inside of piping is removable. 

[0053]Since the peripheral side of the byte for cutting was equipped with the protective cover which 
makes ring form according to the tailing device of the invention of claim 3, the byte for cutting can 
contact neither a protective tubing nor piping during work, and damage can be prevented. 
[0054]According to the tailing device of an invention of claim 4, connect with a discharge electrode 
the discharge power supply which considered it as the discharge electrode which fixed the removal 
tool to the tip part of a suspension arm, and was installed in the exterior of piping via the cable 
cabled by the insulating state in the suspension arm, and. Since it connected with the foreign matter 
via piping and the working liquid supply route which supplies working liquid between a discharge 
electrode and a foreign matter was provided in the suspension arm, an electron discharge method can 
remove a foreign matter with high precision, and workability can be improved. 

[0055]According to the tailing device of an invention of claim 6, it is formed by the taking-in opening 
which incorporates into a tip part the funis foreign matter which stopped in piping, and to the tip part 
of the support cylinder which can be freely inserted and detached in piping from an opening. The disk 
cutter which can cut the funis foreign matter which stopped in piping is supported enabling free 
diameter direction rocking, It supposes that it is movable in the position evacuated from the funis 
foreign matter which incorporated the disc cutter in the suspension arm by the cutter support means, 
and the position to press, and since the rotational driving means turning around a disc cutter was 
established, even if it is narrow piping, the funis foreign matter got blocked in the inside is certainly 
removable. 

[0056]The support block which according to the tailing device of an invention of claim 7 it is 
supported, enabling free diameter direction movement to the tip part of a support cylinder, and 
supports a cutter support means for the axis of rotation of a disc cutter enabling free rotation, Since 
it constituted from a restriction means which restrains a disc cutter to a retreating position via a 
support block, and an energizing means which energizes a disc cutter to a pressed position via a 
support block, a disc cutter can be moved properly and taking in and cutting of a funis foreign matter 
can be ensured. 

[0057]According to the tailing device of an invention of claim 8, a restriction means is inserted from 
the base end side of a support cylinder, and it is considered as the lock pin which a tip part 
penetrates a support block and stops to the locking groove of a support cylinder, Since the 
energizing means was made into the tension spring stretched between the base end of a support 
cylinder, and the support block, a disc cutter is movable to each position with easy composition, 
[0058]According to the tailing method of an invention of claim 9, insert a support cylinder in the 
straight part of piping, and the wire rope of a foreign matter is incorporated from a taking-in opening, 
It cuts by rotating a disc cutter, moving to a pressed position from a retreating position, and making a 
wire rope contact, Colfect the cut wire ropes through the inside of a support cylinder, and a support 
cylinder is extracted from piping, Since the suspension arm which can be crooked freely is inserted to 
a bend, the removal too! with which the tip part was equipped is driven and the foreign matter was 
removed after inserting the protective tubing to the bend of piping, After cutting a wire rope from a 
foreign matter, this foreign matter will be removed, and even if it is narrow piping, the foreign matter 
got blocked in the inside is certainly removable. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a sectional view of the tailing device concerning a 1st embodiment of this invention, 
[Drawing 2] It is a sectional view of the tailing device concerning a 2nd embodiment of this invention. 
[Drawing 3] It is drawing of longitudinal section of the tailing device concerning a 3rd embodiment of 
this invention. 

[Drawing 4] It is a partial notch top view of the tailing device of a 3rd embodiment 
[Description of Notations] 

11 Suspension arm (torque wire) 

12 Byte for cutting (removal tool) 

13 Protective cover 

14 Bearing (centering mechanism) 

15 Electric drill (rotational driving means) 

16 Protective tubing 

21 Suspension arm 

22 Straight-line arm 

23 Curve arm 

27 Insulating heat contraction Teflon tube 

28 Centering member 

29 Electrode cover (centering mechanism) 

30 Discharge electrode 

31 Torque wire 

34 Control device 

35 Discharge power supply 

38 Water supply hose (working liquid supply route) 

41 Support cylinder 

42 TakingHn opening 

44 Support block 

45 Disc cutter 

51 Stop block 

52 Locking groove 

53 Lock pin (restriction means) 

54 Tension spring (energizing means) 

57 Electric drill (rotational driving means) 

P Heat exchanger tube (piping) 

E Foreign matter 

W Wire (funis member) 



[Translation donej 



* NOTICES * 



JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DRAWINGS 





[Drawing^] 




54 sohJV^^-f^ 



[Translation done,] 



